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Cimetidine increases serum mebendazole concentrations.
Implications for treatment of hepatic hydatid cysts

A. BEKHTI & J. PIROTTE
Institut de Medecine, 'Secteur 'de Gastroentdrologie, Universite de' Li'ge, H6pital de Baviere, B-4020 Liege,
Belgium

In eight patients (five with peptic ulcer disease and three with hydatid cysts), the ['4C]-
aminopyrine breath test (ABT) and maximum serum concentration of mebendazole
following a dose of 1.5 g of mebendazole three times daily were determined before and
after treatment with cimetidine (400 mg three times daily for 30 days). Serum mebendazole
concentrations were measured in blood samples taken 2 h after each drug intake.
Cimetidine lowered the 14CO2 specific activity (SA) at 1 h (P < 0.01) and increased the
maximum serum concentration of mebendazole (P < 0.01). A significant correlation was
found between SA at 1 h and the highest concentration of mebendazole before (r = -0.71,
P < 0.05) and after (r = -0.82, P < 0.05) cimetidine ingestion. Combined administration
of cimetidine and mebendazole resulted in the complete resolution of previously un-
responsive hydatid cysts.
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Introduction

In a previous report (Bekhti et al., 1986), we
showed that mebendazole may be metabolized
by hepatic monooxygenases and behaves as an
enzyme inducer. Thus, the use of an enzyme
inhibitor, such as cimetidine, in non or poor
responder patients suffering from hydatid cysts,
could reduce the biotransformation rate of
mebendazole, thereby, enhancing and prolong-
ing its therapeutic effects. The aim of this pre-
liminary study was to assess the influence of
cimetidine on serum concentrations and thera-
peutic effects of mebendazole in patients with
liver hydatid cysts.

Methods

Eight subjects, three men and five women, aged
21-55 years (mean ± s.d. = 39 ± 12 years)
agreed to participate in this study. Informed
consent was obtained. The study was approved
by the University Ethics Committee. None of
our patients had a history of alcoholism. None
was receiving or had recently received hepato-

toxic drugs or an enzyme inducer. Smoking habits
were kept constant during the study. Five patients
suffered from peptic ulcer disease; the other
three patients (3, 4, 7) had hydatid cysts of the
liver (Figure 1).
The aminopyrine breath test (ABT) was per-

formed on day 0 according to the method de-
scribed by Pauwels etal. (1982), and repeated on
day 30 of cimetidine treatment (400 mg three
times daily). The test was performed after an
overnight fast. Each patient received 1.5 ,uCi of
['4C]-aminopyrine diluted in 5 ml NaCl intra-
venously. Patients were supine durin the test.
One hour afterwards, the exhaled '4CO was
collected in a bottle containing 2 mmol of
hyamine and phenolphthalein, until the dis-
appearance of the pink coloration indicating the
neutralization of hyamine by 2 mmol of CO2.
The specific activity (SA) of the exhaled 14Co0
was measured and expressed as the percentage
of the administered dose kg-'.

In patients with peptic ulcer, mebendazole
was given at a dose of 1.5 g three times daily on
day 0 and day 30 immediately after the ABT.
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Figure 1 The effect of combined administration of cimetidine for 30 days and mebendazole on "CO,
specific activity at 1 h and serum mebendazole concentration in eight patients.

As regards patients with hydatid disease,
mebendazole treatment was given for 30 days.
Serum mebendazole concentration was measured
in blood samples taken 2 h after each drug
intake, using a specific radioimmunoassay pro-
cedure (Michiels et al., 1982). Only the highest
concentration value obtained after the three
daily determinations of mebendazole was taken
into account in this study.

In patients with hydatid cysts, the therapeutic
effect of the combination cimetidine-meben-
dazole was assessed by ultrasound and computed
tomography.

Statistical comparisons were made using
Student's t-test for paired data. Significance was
assumed at P < 0.05.

Results

In our eight patients, the intake of cimetidine
during 30 days reduced 14Co0 specific activity
(SA) at 1 h (0.57 ± 0.17 vs 0.89 ± 0.32% of the
administered dose kg- '; P < 0.01) and increased
the maximum serum concentration of meben-
dazole (82.3 ± 41.8 ng ml-l vs 55.7 ± 30.2 ng
ml- l; P < 0.05) (Figure 1). The maximum serum
drug concentration was correlated with SA at 1 h
before (r = -0.71, P < 0.05) and after cimetidine
administration (r = -0.82, P < 0.05).

Simultaneous administration of cimetidine
resulted in a complete resolution of previously
unresponsive multivesicular hepatic cysts in three

patients (cases 3, 4, 7). In all cases, the maximum
concentration of mebendazole increased after
1 month of cimetidine treatment (Figure 1). The
subsequent follow up of patient 4 showed a
further rise in serum mebendazole concentra-
tions (Figure 2).

Discussion

Cimetidine is widely used in the treatment of
peptic ulcer, but because of its ligand interaction
with cytochrome P-450, it impairs the biotrans-
formation of other drugs (Somogyi & Gugler,
1982; Sedman, 1984). In this report, the use of
cimetidine has led to a reduction of 14Co0 specific
activity, and a rise of serum mebendazole con-
centrations suggesting a decrease of N-demethy-
lation rate of ['4C]-aminopyrine as well as im-
pairment of the biotransformation of meben-
dazole.
Luder et al. (1986) found higher fasting serum

mebendazole concentrations in seven patients
suffering from Echinococcus multilocularis and
receiving cimetidine (1 g day-') concomitantly.
This observation is in accordance with our study
and suggests that the inhibitory effect of cimeti-
dine may result in higher serum concentrations
of mebendazole. According to Luder et al.
(1986), this increase of mebendazole concentra-
tions induced by cimetidine is too small to have a
therapeutic effect on E. multilocularis. In con-
trast, we demonstrated in this study that com-
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Figure 2 The effect of simultaneous treatment with cimetidine (CM) and mebendazole (MBZ) on
maximum serum mebendazole concentration and the specific activity of exhaled 4CO, in a patient with
poorly responsive multivesicular hydatid cysts of the liver (case 4).

bined administration of cimetidine and meben-
dazole at sufficient doses may result in thera-
peutic effects in patients with hydatid cysts un-
responsive to mebendazole given alone. Our
preliminary results suggest that addition of
cimetidine to mebendazole may be of clinical
benefit when the increase of mebendazole dosage
does not result in a rise of serum drug concentra-
tion (Bekhti, 1985; Bekhti & Nizet, 1986). On
the basis of these findings, we believe that failures
of mebendazole treatment could often be due to

insufficient serum and intracystic concentrations
of mebendazole rather than to the use of an
ineffective drug.

Thanks are due to Dr Schrooten, P. Renard (Janssen
Pharmaceutica, Belgium) for supplies of mebendazole,
and to Mr B. Nguyen for his assistance. We also thank
Mr Dirkens, Mr Philips and Mrs De Vries for supplies
of cimetidine (Smith Kline-R.I.T., Belgium). We are
grateful to Pr H. Kulbertus who reviewed this manu-
script and to Mrs C. Bree and Leurquin for help in
preparing it.

References

Bekhti, A. (1985). Serum concentrations of meben-
dazole in patients with hydatid disease. Int. J. clini.
Pharmac. Ther. Tox., 23. 635-641.

Bekhti, A., Pirotte, J. & Woestenborghs, R. (1986).
A correlation between serum mebendazole con-
centrations and the aminopyrine breath test.
Implications in the treatment of hydatid disease.
Br. J. clin. Pharmac., 21, 223-226.

Bekhti, A. & Nizet, M. (1986). Radiological changes
under effect of mebendazole on univesicular hydatid
cysts in the liver and lung. Euir. J. Radiol., 6, 156-
159.

Luder, P. J., Siffert, B., Witassek, F., Meister, F. &
Bircher, J. (1986). Treatment of hydatid disease
with high oral doses of mebendazole. Long-term
follow-up of plasma mebendazole levels and drug
interactions. Euir. J. clin. Pharmac., 31, 443-448.

Michiels, M., Hendriks, R., Heykants, J. & Van den
Bossche, H. (1982). The pharmacokinetics of
mebendazole and flubendazole in animals and man.
Arch. int. Pharmacodyn., 256, 180-191.

Pauwels, S., Geubel, A., Dive, C. & Beckers, C.
(1982). Breath '4CO, after intravenous administra-
tion of '4C-aminopyrine in liver diseases. Dig. Dis.
Sci., 1, 49-56.

Sedman, A. J. (1984). Cimetidine-drug interactions.
Am. J. Med., 76, 109-114.

Somogyi, A. & Gugler, R. (1982). Drug interactions
with cimetidine. Cliti. Pharmacokin., 7, 23-41.

(Received 11 March 1987,
accepted 8 May 1987)


